Abstract-The features of the associated production of φ mesons and neutral kaons are studied on the basis of data obtained at the EXCHARM spectrometer (Serpukhov accelerator) in neutron-carbon interactions at neutron-beam energies in the range 20-70 GeV. The cross section for the inclusive associated production of φ and K 0 /K 0 is obtained. The fraction of processes allowed by the OkuboZweig-Iizuka rule is estimated in the reactions of φ-meson inclusive production.
INTRODUCTION
Experimental investigations of the production of φ mesons, which are the lightest mesons featuring a hidden flavor, in hadron interactions make it possible to clarify regularities associated with flavor production in hadron processes and to obtain deeper insight into the mechanisms of the production of resonances featuring hidden flavors in the interactions of particles that do not contain the corresponding color valence quarks-in particular, to estimate the applicability range of the Okubo-Zweig-Iizuka (OZI) [1] rule in such reactions. According to this rule, processes involving the production and annihilation of quarkantiquark pairs fully belonging to the same hadron are † Deceased. forbidden in strong interactions or, strictly speaking, are severely suppressed. This means, among other things, that, if the OZI rule were satisfied exactly and if the φ meson were a pure ss state, it could not be produced in the interactions of hadrons not containing strange quarks in the initial state, provided that there are no additional strange particles in the final state. An explanation of the origin of the OZI rule and an analysis of the cases of its violation are among key problems in studying quark-interaction processes. The results of numerous experiments revealed that, in the majority of the cases, the OZI rule holds quite accurately, to within a few percent. At the same time, there are some pieces of experimental evidence of OZI-rule violation; the deviations of observed results from those expected on the basis of this rule may reach one to two orders of magnitude. It is assumed that these violations require a more detailed analysis. They may suggest that the dynamics of the processes in question is more complicated than it is thought to be at the present stage of investigations. For example, it turned out that the degree to which the OZI rule is violated experimentally in annihilation channels involving φ-meson production depends strongly on the quantum numbers of the initial state 842 ALEEV et al. Various theoretical models were proposed in analyzing OZI-rule violation and trying to explain it. For example, there is the intrinsic-strangeness model [4] , which assumes the presence of an sspair admixture within the nucleon. This admixture may ensure φ-meson production in nucleon-nucleon or antinucleon-nucleon interactions without OZIrule violation. Alternatively, it can be conjectured (see [5] ) that, among the observed set of final reaction products forbidden by the OZI rule, there are particles produced in the decay of exotic multiquark states to the φX system. At the phenomenological level, a theoretical explanation of fulfillment of the OZI rule [6] is that it is ensured by a number of intermediate states compensating one another. Sometimes, theoretically predicted violations of the OZI rule are due to taking into account a restricted set of diagrams.
Thus, any new piece of experimental information about processes that may involve OZI-rule violation makes it possible to reveal new details in the intricate dynamics of hadron interactions or to obtain deeper insight into its existing regularities. Such processes include the hadroproduction of a φ meson (in particular, its production in association with strange particles). In some cases, it is precisely the investigations of φ-meson production that is the most efficient from the experimental point of view. For example, the hadroproduction of J/ψ and Υ particles, which consist of, respectively, the cc and the bb heavy-quark systems, may also be studied for this purpose. In contrast to the case of φ-meson production, investigation of such processes is, however, an extremely difficult experimental challenge because of the smallness of the cross sections for J/ψ and Υ production and because of the complicated topology and low partial probabilities of the decays of particles containing c and b quarks through individual channels.
So far, the associated production of φ mesons and strange particles has been studied in experiments with various beams (π ± , K ± , p/p) over a broad energy range. At the same time, investigations of φ mesons in neutron beams have been performed only in the BIS-2 [7] and EXCHARM [8, 9] experiments at the U-70 Serpukhov accelerator.
The present article reports on a continuation of a series of studies [8, 9] devoted to exploring φ-meson production in the EXCHARM experiment (a detailed description of the experiment and of the EXCHARM spectrometer can be found in [10] ). The results obtained by studying, with the EXCHARM facility, double φ-meson production and the associated production of φ mesons and Λ 0 hyperons in neutron-carbon interactions at the average neutron-beam energy of 51 GeV were reported in [8] and [9] , respectively. In this article, we present the results on the associated production of φ mesons and neutral kaons in the same experiment and estimate the fraction of OZI-allowed processes in the reactions of inclusive φ-meson production.
EVENT SELECTION
Events of associated φK 0 S production were selected among a sample of about 172 × 10 6 primary neutron-carbon interactions detected by the spectrometer in one of the EXCHARM exposure runs. In order to employ the footprint of the storage in an optimum way and to render the analysis of the selected events faster, we developed and used a special compact format (XCOMPACT) for recording events in computer information files. Of a complete event characterization contained in the DST format [11] , which is usually used, only that part which makes it possible to perform the required physical investigations is included in the XCOMPACT format. In XCOMPACT, we did not write information about the actuated elements of the facility or the results of the calculations that could repeated on the basis of the retained data. This means that, of seven arrays stored in DST, only three, those that are labeled with the symbol "+" in Table 1 , were included in XCOMPACT. In this way, we ensured a sixfold reduction of the data volume in relation to DST. Although event selection according to some criteria cannot be implemented on the basis of information included in XCOMPACT (for
